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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple method for 
producing a 9-(2-hydroxyalkyl)purine derivative and a 1-(2- 
hyydroxyalkyDpyrimidine derivative useful as synthetic 
intermediates of medicines, agrochemicals, etc. 
SOLUTION: This method for producing the 9-(2-hydroxyalkyl) 
purine derivative [represented by formula (4)] or the 1-(2- 

hydroxyalkyOpyrimidine derivative [represented by formula (5)] is 9^ f 
characterized by reacting a 1,3-dioxoIane-2-on derivative \^ k C V">^* 

[represented by formula (1)] with a purine derivative or a pyrimidine ^.^^""^^ "* " 
derivative in the presence of a fluoride salt such as cesium fluoride 
(wherein, R1 to R4 are each H, an alkyi, an aralkyi, an aryl or the 
like; and XI to X6 are each H, a halogen, amino, hydroxyl, an alkyI, 
an alkoxy, an alkylthio, an alkylcarbonylamino or the like). 
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NOTICES 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

IC'laim 1 1 1 , the 3-dioxolane-2-ON derivative which are shown by the following formula (1); 

[Formula 1] 




(-- among a formula, it differs and Rl, R2, R3, and R4 express the same, the straight chain permuted by the aryl 
group which is not permuted [ the aralkyl radical which is not permuted / a hydrogen atom, a straight chain, 
branching or an annular alkyl group, a permutation, or / permutation, or ] or the alkoxy group, the JI 
permutation amino group, or the alkylthio group, or a branching alkyl group.) ~ pyrimidine derivative; shown 
by the pudding derivative shown by the following formula (2), or the following formula (3) 
[Formula 2] 

x^ x" 




(XI, X2, X3, X4, X5, and X6 among a formula) the same — or -- differing — a hydrogen atom, a halogen atom, 
the amino group, and a hydroxyl group ~ the alkyl carbonylamino radical which is not permuted [ a straight 
chain, branching or an aimular alkyl group an alkoxy group, an alkylthio group, a permutation or ], an 
alkoxycarbonylamino radical, tihe aralkyl amino group, an aryl carbonylamino radical, or an aralkyloxy 
carbonylamino radical is expressed. l-(2-hydroxyalkyl) pyrimidine derivative shown by 9-(2-hydroxyalkyl) 
pudding derivative shown by the following formula (4) characterized by making it react under fluorine salt 
existence, or the following formula (5); 
[Formula 3] 



X2 




(-- the inside Rl, R2, R3, R4, Xl , X2, X3, X4, X5, and X6 of a formula means the same thing as the above.) - 
manufacturing metliod. 

[Claim 2] The manufacturing method of 9-(2-hydroxyalkyl) pudding derivative according to claim 1 whose 
fluorine salt is the alkali-metal salt or alkaline-earth-metal salt of a fluorine, or 1 -(2-hydroxyalkyl) pyrimidine 
derivative. 

[Claim 3] The manufacturing method of 9-(2-hydroxyalkyl) pudding derivative according to claim 1 or 2 whose 

fluorine salt is cesium fluoride or a potassium fluoride, or 1 -(2-hydroxyalkyl) pyrimidine derivative. 

[Claim 4] The manufacturing method of 9-(2-hydroxyalkyl) pudding derivative according to claim 1 to 3 using 

N.N-dimethylformamide or dimethyl sulfoxide as a reaction solvent, or 1 -(2-hydroxyalkyl) pyrimidine 

derivative. 

[Claim 5] The manufacturing method of the optical-activity 9-(2-hydroxyalkyl) pudding derivative by the 
approach according to claim 1 to 4 a 1 and 3-dioxolane-2-ON derivative is the optically active substance, or an 
optical-activity 1 -(2-hydroxyalkyl) pyrimidine derivative. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the manufacturing method of 9-(2-hydroxyalkyl) pudding 
derivative useful as synthetic intermediate fields, such as physic and agricultural chemicals, and l-(2- 

hydroxyalkyl) pyrimidine derivative. 
[0002] 

[Description of the Prior Art] 9-(2-hydroxyalkyl) pudding derivative and ] -(2-hydroxyalkyl) pyrimidine 
derivative which embellished the purine base and pyrimidine base which are a configuration base of a nucleic 
acid are a compound useful as synthetic intermediate fields, such as physic and agricultural chemicals, although 
many reports of the manufacturing method of these derivatives are various, call it an efficient process in it - the 
approach to which a 1 and 3-dioxolane-2-ON derivative, a pudding derivative, or a pyrimidine derivative is 
made to react as one of the ****** is mentioned, the approach (Tetrahedron Lett.39 and 1853 (1998) --) to 
which (1) adenine and (R)-l and 2-propylene carbonate are made to specifically react under sodium-hydroxide 
existence (2) The approach to which 6-(N-pyrrolyl) pudding and propylene carbonate arc made to react under a 
sodium hydroxide or sodium hydride existence (Nucleosides & Nucleotides, 15, and 937 (1996)), And the 
approach (J.Chem.Soc. and Perkin Trans.I and 1266 (1977)) to which (3) pudding derivative and ethylene 
carbonate are made to react under tetraethylammonium iodide existence is mentioned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, they were not necessarily satisfying approaches - the by- 
product other than the specified substance generates any of these approaches. 
[0004] 

[Means for Solving the Problem] If this invention persons make the pyrimidine derivative shown by the 
pudding derivative shown by the 1 and 3-dioxolanc-2-ON derivative shown by the after-mentioned formula (1), 
and the after-mentioned formula (2), or the after-mentioned formula (3) as a result of inquiring wholeheartedly 
react to the bottom of fluorine salt existence It came to complete a header and this invention for the ability of 1 - 
(2-hydroxyalkyl) pyrimidine derivative shown by 9-(2-hydroxyalkyl) pudding derivative shown by the after- 
mentioned formula (4) which selectivity improves as the purpose simple, or the after-mentioned formula (5) to 
be manufactured. 

[0005] That is, this invention is a 1 and 3-dioxolane-2-ON derivative shovm by the following formula (1).; 

[Formula 4] 




(1) 



(~ it differs and the inside Rl, R2, R3, and R4 of a formula expresses the same, the straight chain permuted by 
the aryl group which is not permuted [ the aralkyl radical which is not permuted / a hydrogen atom, a straight 
chain, branching or an annular alkyl group a permutation, or /, a permutation, or ] or the alkoxy group, the JT 
permutation amino group, or the alkylthio group, or a branching alkyl group.) - pyrimidine derivative; shown 
by the pudding derivative or the following type (3) expressed with the following type (2) 
[Formula 5] 




(XI , X2, X3, X4, X5, and X6 among a fonnula) the same - or ~ differing - a hydrogen atom, a halogen atom, 
the amino group, and a hydroxyl group ~ the alkyl carbonylamino radical which is not permuted [ a straight 
chain, branching or an annular alkyl group an alkoxy group, an alkylthio group, a permutation or ], an 
alkoxycarbonylamino radical, the aralkyl amino group, an aryl carbonylamino radical, or an aralkyloxy 
carbonylamino radical is expressed. l-(2-hydroxyalkyl) pyrimidine derivative shown by 9-(2-hydroxyalkyl) 
pudding derivative shown by the following formula (4) characterized by making it react under fluorine salt 
existence, or the following formula (5); 
[Formula 6] 

x^ x" 




(-- the inside Rl, R2, R3, R4, XI, X2, X3, X4, X5, and X6 of a formula means the same thing as the above.) -- 
it is related with a manufacturing method. 

[0006] this invention approach is shown by the following reaction formula. 

[0007] 

[Formula 7] 




[0008] Hereafter, it explains to a detail per this invention approach. In a formula (1), the radical shown by Rl, 
R2, R3, and R4 You may be a radical which is different even if it is the same radical mutually. Specifically The 
annular alkyl group of the carbon numbers 3-7, such as a straight chain of the carbon numbers 1-6, such as a 
hydrogen atom, methyl, ethyl, and isopropyl, or branching alkyl, and cyclo propyl. The aralkyl radical which is 
not permuted [ permutations, such as benzyl, methylbenzyl, and methoxybenzyl, or ], The aryl group which is 
not permuted [ permutations, such as phenyl, tolyl and a methoxypheny radical, or ], The alkyl group of the 
carbon numbers 1 -6 permuted by alkoxy groups, such as methoxymethyl, methoxy ethyl, benzyloxymethyl, 
benzyloxy ethyl, and trityl oxymethyl, The alkyl group of the carbon numbers 1-6 permuted by alkylthio 
groups, such as an alkyl group of the carbon numbers 1-6 permuted by N, such as dimethyl aminomethyl, 
piperidino ethyl, and morpholino ethyl, and N-JI permutation amino group and methyl thiomethyl, and 
methylthio ethyl, is mentioned. 

[0009] In a formula (2) and a formula (4), the radical shown by XI , X2, and X3, and the radical shown by X4, 
X5, and X6 in a formula (3) and a fonnula (5) You may be a radical which is different even if it is the same 
radical mutually. As an example Halogen atoms, such as a hydrogen atom, a fluorine, chlorine, a bromine, and 
iodine, the amino group. The straight chain or branching alkyl groups of carbon numbers 1 -6, such as a 
hydroxyl group, methyl, ethyl, and isopropyl. The alkoxy group of the carbon numbers 1-6, such as annular 
alkyl group [ of the carbon numbers 3-7, such as cyclo propyl, ], methoxy, and ethoxy , propoxy, The alkylthio 
group of the carbon numbers 1-6, such as a methylthio, ethyl thio, isopropyl thio, and cyclohexyl thio, The alkyl 
carbonylamino radical of the carbon numbers 2-6 which are not permuted [ permutations, such as acetylamino, 
chloro acetylamino, and t-butyl carbonylamino, or ], The alkyl carbonylamino radical of the carbon numbers 2- 
6 which are not permuted [ permutations, such as methoxycarbonyl amino, 2 and 2, 2-TORIKURORO 
ethoxycarbonylamino, and t-butoxycarbonylamino, or ], The aralkyl amino group which is not permuted 
[ permutations, such as benzylamino, 4-methoxy benzylamino, and a trityl amino group, or ], The aryl 
carbonylamino radical which is not permuted [ permutations, such as benzoylamino and 4-methoxybenzo 
ylamino, or ], And the aralkyloxy carbonylamino radical which is not permuted [ permutations, such as 
benzyloxycarbonylamino and 4-chloro benzyloxycarbonylamino, or ] is mentioned. 

[0010] The amount of a pudding derivative (2) or the pyrimidine derivative (3) used is 0.5Eq or more to a 1 and 
3-dioxolane-2-ON derivative (1), and is 0.9-1. lEq still more preferably 0.8-1.5Eq preferably. 
[001 1] As a fluorine salt used for this reaction, the quarternary ammonium salt of a fluorine, the alkali-metal 
salt of a fluorine, or the alkaline-earth-metal salt of a fluorine is the alkali-metal salt of a fluorine, or an 
alkaline-earth-metal salt of a fluorine desirable especially preferably. In addition, even if it uses what was 
supported to still more suitable support even if it used these independently and having been used with two or 
more kinds of mixture, it can react similarly, as the quarternaiy ammonium salt of a fluorine - a 
tetramethylammonium full ora ~ the id and a tetraethylammonium full ora - the id, 
tetrabutylammoniumfluolide, tetra-octyl ammonium FURUORAIDO, and benzyl trimethylammonium full 
ORAIDO are mentioned. As an alkali-metal salt of a fluorine, a sodium fluoride, a potassium fluoride, and 
cesium fluoride are mentioned, and magnesium fluoride and a calcium fluoride are mentioned as an alkaline- 
earth-metal sah of a fluorine. Moreover, as what can be used as support, what embellished a zeolite, an alumina, 
silica gel, molecular sieves, and them is mentioned. To a 1 of reaction substrate, and 3-dioxolane-2-ON 
derivative (1), 0.001-lOEq is desirable especially desirable, and the amount of the fluorine sah used is 0.01-lEq. 
It is economically disadvantageous, although advance of a reaction is very slow and may use it exceeding lOEq 
in O.OOlEq or less. Moreover, since a superfluous fluorine sah becomes insoluble depending on a solvent, 
churning becomes difTicult. 

[0012] As a solvent used in case this reaction is performed, although chlorine-based solvents, these mixed 
solvents, etc., such as ether system solvents, such as aprotic polar solvents, such as N.N-dimethylformamide 
and dimethyl sulfoxide, a jig lime, a TORIGU lime, 1 ,4-dioxane, 1 , 2-dimethoxyethane, and t-butyl methyl 
ether, chloroform, and a dichloroethane, are mentioned, they are N.N-dimethylformamide and dimethyl 
sulfoxide preferably. 



[0013] Reaction temperature is to the reflux temperature of 0-degreeC - a solvent, and it is 100-degreeC-l 50- 
degreeC preferably. After reaction termination distills off insoluble matter, such as a metal salt of a fluorine, 
under reduced pressure of filtering out and a superfluous solvent, and can obtain 9-(2-hydroxyalkyl) pudding 
derivative (4) or l-(2-hydroxyalkyl) pyrimidine derivative (5) which yield is good simple by performing 
purification processing of distillation, recrystallization, a silica gel column chromatography, etc., and targets 
residue. 

[0014] If the optically active substance of a 1 and 3-dioxolane-2-ON derivative (1) is used as a raw material of 
this reaction, optical activity 9-(2-hydroxyalkyl) pudding derivative or optical activity l-(2-hydroxyalkyl) 
pyrimidine derivative will be obtained. In this case, a racemization reaction hardly occurs during a reaction. 
[0015] 

[Embodiment of the Invention] Although an example explains this invention concretely below, this invention is 
not limited to these examples. 

[0016] 337mg [ of cesium fluorides ] (2.22mmol) and (R)-propylene carbonate 12. 5g (0.122 mols, optical- 
purity 99%ee) is added to a manufacture adenine 15.0g [ of an example 1 (R)-9-(2-hydroxypropyl) adenine ] 
(0.1 11 mols) N.N-dimethyl form amide (75mL) solution one by one, and it agitates by bottom 140-degreeC of an 
argon air current for 9 hours. After condensing reaction mixture under reduced pressure, the silica gel column 
chromatography refined residue and (R)-9-(2-hydTOxypropyl) adenine 19.7g (92% of yield, optical-purity 99% 
ee) of a title was obtained. 

[0017] Example 2 (R) 269mg [ of cesium fluorides ] (1.77mmol) and (R)-propylene carbonate 9.93g 
(97.3mmol, optical-purit}' 99%ee) is added to a manufacture 2-amino-6-chloropurine 15.0g [ of a -2-amino-6- 
chloro-9-(2-hydroxypropyr) pudding ] (88.5mmol) dimethyl sulfoxide (75mL) solution one by one, and it 
agitates by bottom 140-degreeC of an argon air current for 1 1 hours. After condensing reaction mixture under 
reduced pressure, the silica gel column chromatography refined residue and (R)-2-amino-6-chloro-9-(2- 
hydroxypropyl) pudding 17.9g (89% of yield, optical-purity 99%ee) of a title was obtained. 
[0018] 405mg [ of cesium fluorides ] (2.66mmol) and (R)-propylene carbonate 15.0g (0.147 mols, optical- 
purity 99%)ee) is added to a manufacture 2-aminoadenine 20.0g [ of an example 3(R)-2-amino-9-(2- 
hydroxypropyl) adenine ] (0.133 mols) dimethyl sulfoxide (lOOmL) solution one by one, and it agitates by 
bottom 140-degreeC of an argon air current for 1 1 hours. After condensing reaction mixture under reduced 
pressure, the silica gel column chromatography refined residue and (R)-2-amino-9-(2-hydroxypropyl) adenine 
25. 2g (91%) of yield, optical-purity 99%ee) of a title was obtained. 

[0019] 337mg [ of cesium fluorides ] (2.22mmol), (S)-4-benzyloxymethyl -1, and 3-dioxolane-22-ON 25.4g 
(0.122 mols, optical -purity 98%ee) is added to a manufacture adenine 15.0g [ of an example 4(R)-9-(3- 
benzyloxy-2-hydroxypropyl) adenine ] (0.1 1 1 mols) N.N-dimethylformamide (75mL) solution one by one, and 
it agitates by bottom 140-degreeC of an argon air current for 9 hours. After condensing reaction mixture under 
reduced pressure, the silica gel column chromatography refined residue and (R)-9-(3-benzyloxy-2- 
hydroxypropyl) adenine 30.6g (92% of yield, optical-purity 98%ee) of a title was obtained. 
[0020] 337mg [ of cesium fluorides ] (2.22mmol), (R)-4-trityl oxymethyl -1, and 3-dioxolane-22-ON 44.0g 
(0.122 mols, optical-purity 98%ee) is added to a manufacture adenine 15.0g [ of an example 5(S)-9-(2-hydroxy- 
3-trityl oxy -propyl) adenine ] (0.1 1 1 mols) N.N-dimethylformamide (75mL) solution one by one, and it agitates 
by bottom 140-degreeC of an argon air current for 10 hours. After condensing reaction mixture under reduced 
pressure, the silica gel column chromatography refined residue and (S)-9-(2-hydroxy-3-trityl oxy-propyl) 
adenine 45. Ig (90% of yield, optical-purity 98%oee) of a title was obtained. 

[0021] 410mg [ of cesium fluorides ] (2.70mmol) and (R)-propylene carbonate 15.2g (0.149 mols, optical- 
purity 99%ee) is added to a manufacture cytosine 15.0g [ of an example 6(R)-l-(2-hydroxypropyl) cytosine ] 
(0.135 mols) N.N-dimethylformamide (75mL) solution one by one, and it agitates by bottom 140-degreeC of an 
argon air current for 9 hours. After condensing reaction mixture under reduced pressure, the silica gel column 
chromatography refined residue and (R)-l-(2-hydroxypropyl) cytosine 19.2g (84% of yield, optical-purity 99%) 
ee) of a title was obtained. 



[0022] An example 7 (R) -4-benzylamino-2-keto-l-(2-hydroxypropyl)-l, manufacture 4-benzylamino-2-keto of 
a 2-dihydropyrimidine - in a 1 and 2-dihydropyrimidine 20. Og (99.4mraol) N.N-dimethylformamide (lOOmL) 
solution 302mg [ of cesium fluorides ] (1 .99mmol) and (R)-propylene carbonate 1 1 .2g (0.109 mols, optical- 
purity 99%ee) is added one by one, and it agitates by bottom 140-degreeC of an argon air current for 10 hours. 
After condensing reaction mixture under reduced pressure, the silica gel column chromatography refined 
residue and (R)-4-benzylamino-2-keto-l-(2-hydroxypropyI)-l of title and 2-dihydropyrimidine 24.5g (95% of 
yield, optical-purity 99%ee) was obtained. 

[0023] Example 8(R)-4-ethoxy-2-keto-l-(2-hydroxypropyl)-l, manufacture 4-ethoxy-2-keto of a 2- 
dihydropyrimidine - in a 1 and 2-dihydropyrimidine 20.0g (0.143 mols) N.N-dimethylformamide (lOOmL) 
solution 434mg [ of cesium fluorides ] (2,85mmol) and (R)-propylene carbonate 16.0g (0.157 mols, optical- 
purity 99%ee) is added one by one, and it agitates by bottom 140-degreeC of an argon air current for 10 hours. 
After condensing reaction mixture under reduced pressure, the silica gel column chromatography refined 
residue and (R)-4-ethoxy-2-keto-l-(2-hydroxypropyl)-l of title and 2-dihydropyrimidine 25.7g (91% of yield, 
optical-purity 99%ee) was obtained. 

[0024] 410mg [ of cesium fluorides ] (2.70mmol), (S)-4-benzyloxymethyl -1, and 3-dioxolane-2-ON 30.9g 
(0.149 mols, optical-purity 98%ee) is added to a manufacture cytosine 15.0g [ of an example 9(R)-l-(3- 
benzyloxy-2-hydroxypropyl) cytosine ] (0.135 mols) N.N-dimethylformamide (75mL) solution one by one, and 
it agitates by bottom 140-degreeC of an argon air current for 9 hours. After condensing reaction mixture under 
reduced pressure, the silica gel column chromatography refined residue and (R)-l-(3-benzyloxy-2- 
hydroxypropyl) cytosine 30. 9g (83% of yield, optical-purity 98%ee) of a title was obtained. 
[0025] 410mg [ of cesium fluorides ] (2.70mmol), (R)-4-trityl oxymethyl -1, and 3-dioxolane-2-ON 53. 5g 
(0.149 mols, optical-purity 98%ee) is added to a manufacture cytosine 15.0g [ of an example 10(S)-l-(2- 
hydroxy-3-tritYl oxy-propyl) cytosine ] (0.135 mols) N.N-dimethylformamide (75mT.) solution one by one, and 
it agitates by bottom 1 4()-degreeC of an argon air current for 1 1 hours. After condensing reaction mixtui-e under 
reduced pressure, the silica gel column chromatography refined residue and (S)-l-(2-hydroxy-3-trityl oxy- 
propyl) cytosine 47.3g (82% of yield, optical-purity 98%ee) of a title was obtained. 
[0026] An example 11 (S) -4-benzoylamino-2-keto-l- (2-hydroxy-3-trityl oxy-propyl) -1, manufacture 4- 
benzoylamino-2-keto of a 2-dihydropyrimidine - in a 1 and 2-dihydropyrimidine 25. Og (0.1 16 mols) N.N- 
dimethylformamide (125mL) solution 353mg [ of cesium fluorides ] (2.32mmol), (R)-4-trityl oxymethyl -1, and 
3-dioxolane-2-ON 46. Ig (0.128 mols, optical-purity 98%ee) is added one by one, and it agitates by bottom 140- 
degreeC of an argon air current for 10 hours. After condensing reaction mixture under reduced pressure, the 
silica gel column chromatography refined residue and (S)-4-benzoylamino-2-keto-l-(2-hydroxy-3-tiityl oxy- 
propyl)- 1 of title and 2-dihydropyrimidine 57.4g (93% of yield, optical-purity 98%ee) was obtained. 
[0027] 

[Effect of the Invention] By enforcing this invention approach, it is made simple, yield is good, and 9-(2- 
hydroxyalkyl) pudding derivative (4) and l-(2-hydroxyalkyl) pyrimidine derivative (5) which are made into the 
purpose can be manufactured, without causing most racemization in the case of the optically active substance. 



[Translation done.] 
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h LXMWj:\^-mXhh. r_i;xc,,amm^^m^mz 

'mtX'\^^ij (Tyv^--^ t L 'C 1 , 3 - i>':t ^ V 5 >— 2 

-^yimmtyj yiji»f*i^c(±t''j s 'yymmt 
^^jh^^hijmtmihixh. mmzvx. ( 1 ) r 

T-yt <R) -1. 2-rx3\:^Vyi]-Tf^^^-V^^ 
Wti-Y^} '>i.ffftTRJ6$*l.:^ffi (Tetrahedron Le 
tt. 39, 1853 (1998), ( 2 ) 6- (N-bnU;l/) 7° 
ij ytru\::\yy9]-m^'- Y i;]mti~ h 'J "^d^hh 
\ Mmiti- h U A :Sr±TRtE $ -It I. ^ffi ( Nuc 1 eos i 
des 8, NucleoUdes, 15, 937 (19%) ) .iiX.!/ {3) 

y^--f:;Zs3-^-F^4TK/,5$4t|,^-a, (J. Chera. S 
oc, Pci-kin Trans. I, 1266 (1977)) //W^^tl^,, 
[0003] 

[0004 ] 

mmmiktifzi^c^m] jf%m^^\±. mm 

Lfzt^^. m&. ( 1 ) X'^.^iih 1 , S-v-TT^fV^ 

y - 2 - Tt- ymmw t rm-^ ( 2 ) -ctks n s r y ym 
mwtfzirmm ( 3 ) xjf^^tih ey s i/yi^^^fc 
S:7.y-^^^?ffiTtsj£$it^t, ms{^i:<mmz^ 

iSit ( 4 ) T-^^ni) 9 - ( 2 - b Ko^^ 



1 - ( 2 Kodf i-7;^^;^) bu s 'Jyimmm 
m-^ -6^t irEffi t . *»J!^^5!c-t t:*:-^ /-c . 

[ 0 0 0 5 ] ■r^^io*>. TiaS ( 1 ) T^i^S 



(1) 

h V Arrive jii- i^^Twrn $ fi/i wi t l < (i^iKr 
) tTK5t (2) 'C«§ii^ry >it 

»*ifc{±Tfei^' ( 3 ) T'^Sni-h-U S ; 



* {jI^. xk xk x\ xk x^axr/xm^ n-t 

(4) T'S$tl§9- (2-h]<\J^>'T)l'^)l) ri; 
Jt(±Tia^ ( 5 ) T>s<^ill 1 - ( 2 - 1 K 

lite] 



(5) 



(j^cfRi, R2, Rs, R^ XI, XK XK XK X^ 

tixu-xmrnitnthco^mm-ti. ) mmm^z 

[0006] :^m^^-n'MtTt\LK]mX'if<^tl-6 , 

[0007] 

[^t7] 



(1) 



1 I 

(3) 



[ 0 0 0 8 ] jiiT , ^wnumz -o mmi^ztm-f h , ^ 

it ( 1 ) tcfcV^T. Ri, R\ R3fc.i;t/-R4-C'^K$il-5. 40 
S«i , 5 1 |H] t ST-J) o -CI. S a T J; 

viy)v ,y'j-)VK.vv)V ,y-v^'y<v i^vi-^r fcoa^ i> 



(5) 

i^'-:><-f-;l-'7'S /;'<-^;L',e^iJi^',/x-?-;U,^/l/7niJ yx 
-f/L-^r fc'tO N , N - Stir 5 7 ^ 'Caj^fe ^ TlfcRmit 
1 - 6 c^r/P-^/l^S, t5 i yy f-zl^f-?}-^ -f-;l-, .X f-;U 

[ 0 0 0 9 ] ( 2 ) *j j:i>'jt ( 4 ) {zawx. xi , 

X2fcj:t^-X3T75$^i§St. si; (3) (5) 
tfcV^-r. X*, X5fcJ;t/X5-f>7^$ni.S{i;, 5Ut 
|5l tST* -:> T t ^ ST* o T i J; < , B {^(^ij t L, 
Til. 7j<«il^. 7"/*,S*,M«,3'^*^:i;-(7.)y\n 
yy-M^, r^yS, ^KSffi. ,><f-/L-,xf-;i^,^'yrn 



*iS: 2 - 6 a)r)V^iv:^)i'-!f^-jVT s y y h =3f ixT^ 

;i.T S y , 2 , 2, 2 - h 'J DDX f ^ v:^;L. 

t;-;uT s y , t - y h =^ >• /i-r s y ^ tv^g 

rsys, ^yi^;i-rsy,4-~y h^rv^y^vurs 
y , 1- Uf-.;l/7S yS=5ri:'(^iim4. L<{i*HJtiOr7 

;i/^/i-r5ys. 'vyv^fyir5y,4-y h^i/^y 
;i/T 5 y ^ c t L < {i:*Eisit«or u 

;Jfr.;l.r 5 ya. mt^'<^VV]V:^^i^tl}V-^s=,)VT^ 
y , 4 - ^' n P'^.y >>;l/:t^ i^;^?;L';lt-;^T 5 y ^: f « 

y«*w?>ii-i.o 

[ 0 0 1 0 ] T'j yii^ft ( 2 ) *7t{Sh°y 5 ^JymM 

0.8-1.5 SJl. ^ S t <(i-0 . 9~ 1 . 1 5!ifi 
-Chi. 

[0011] *fKJ&(CffifflSnS 7 'y^^t IXli. y 
t<{i7 7*c?)T;i/;*y^Sigi/ti±7 7«coT;i/;i?U 

^-t>A7;^:t7-^ h\ ■rh7X^;t.'T>'^X'>A7;l' 

h\ f-b7 7>;l^ry^:X'^A7/l.:t5*^ 1'. f- 

y-f;ury^x'^XN7;i^:^7-'f F//w^,fi^, 7'/* 
fOT/UT^? U^):«tMt LT(i7 v-fL-^ h 'J 7 7 \Ul 
U-^A, 7'yjt;-fei-'^A*S3^ifYoii, 7 ■y*!7)r;l.-*U 

'y i^f)^m-f i^Axh tfz^ fflfit i.-Tfflv>^^tt';T^ 

-^^Vyy-2-i[ywmiif il) t^znLXQ . 00 1 
-1 03**%* L<, #t::#* L<{i0.01-13 

ST-fts, 0. 0 0 1 i»j.:JiTT'{isrt;cojttT*w^tc 
3i< , 1 0 ^g^3ix.T<fjfl ur t i^^A^gsa^jt^fi) 

Xh I) i . j; T iiiif J^O 7 -y 

[0012] :^KmMiimzim^ixmmt lx 



(4) ^#132 00 1- 2 1 38 67 
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1, 4--i>'5^dr-tfy, 1, 2->^'yh^>x^ 
t-7'^;Mf-;Px-T;l^«x-T^p^f§^. 
nD*;i/A. i^^'DDX^'y^£7)S^^^M*3itA'^:ii 

[0013] Kmi&mi. 0 ° c-mmcnm^dmtx 

x\ L < ii 1 0 0 ' c - 1 5 0 " cx'h^. 
Jim. 7 ■y«^7):^atsi^«^?§ft^r*. mmc^mm 

7 Ay n V 1- y 7 7 ■{ -miTimmmmmt^' t izx 

^-TfU^/l- ) 7°tJ y|^^#: ( 4 ) ^ /tii 1 " ( 2 - 1 F 

p^yr/i-df/i-) fij s i>'yi?§##: ( 5 ) ^mzti}^ 

X^l. 

l00l4]:^m<D!mtlXl. S-'Jt^Vyy 

( i ) coymsmm^^^^tm^ 

ii^m^j: 1 - ( 2 - h Hn^ i^TiU^fl^ ) t U 5 

[00 15] 

mi>zmmti>ij\ ^^^mitziHommmizm^-^in h 
[0 0] 6] mmL 

(R) - 9- (2-hKo^vrnt7l/) TrxyiOS 

Tr-yi 5. Og (0. lllmo 1 ) (?)N, N-i>' 
30 y f-;i/*/PAT5 F ( 7 5 mL) mmz. 7 -;\\Ml^-^ 
A337mg (2. 22mmo 1 ) . (R) 
yil'-if^^-~V\2. 5g (0. 1 2 2mo 1 . 

)t9 9%e e ) S:)llI<^JP;t , TiVdymmJ 14 0° C 

ly'Jii F y 7 7 ^ -{ci; 0 t TM 

MiO(R) -9- (2 -hFa^>-7°ahVl^) Tr-y 
1 9. 7g (JR$9 2%, 3t^S99%e e) ^# 

[0017] »feW2 
40 (R) -2 • TSy-6-yao-9- (2-tFP='f 

v-7'nhvu) ryycoMit 

2-rsy -e-ynoruyi 5.. og (as. 5m 
mo 1 ) (7)i^'yf-;u-y.;i/*^>'F ( 7 5mL) 

7-y'fh-t:>">i>.2 6 9mg ( 1 . 7 7mmo 1 ) , 
(R) ~y'U\i\^yti-m^~Y9 . 93 g (9 7. 3 
mmo 1 . m^m&9 9%e e ) ^)llKji:Ja;t , 7;l-3-> 

msT 14 0' CT' 1 1 mmmm-i . m^mi:mi±r 
mm Lf^tk. u ;i?y';i'* 7 a y n-? f y"7 7 ^ 

-tJ;D»MLT»;M(?) (R) -2-TSy-"6-yn 
50 o -9 (2 -tFn^vrnhVl^) T-'Jy 17. 9g 



[00 18] SilM3 

(R) - 2-TSy-9- (2-tHodf>'TntVP) 

2-r^y-Tf=~y20. Og (O. 133mol) 
(0=J;<i-)V-X)V^.^l^Y ( 1 0 OmL) JgffitC. 7 yit 
-fe>">A405mg (2. 66mmo 1 ) , (R)-r 
Ph°Vy;<?-;K:T.-M 5. Og(0. 147mol, 
m^nm 9%e e ) SJraPi, T;L 3->miIT 1 4 

0° cfi iB#rr3»-«>, Kmrn^KTrnmLfz 

IfStTtiSiO (R) -2~-TSy-9-t{2" b Ha 

Tr-y2 5. 2k (1K*9 1%, 
|iEiS9 9%e e ) 5-#7-„ 
[00 1 9] SffiM4 

(R) -9- (3— ^>'i^';l^:t^~/-2-t Kndfi/T 

Tt-VI 5. 0 g (0. 1 1 Imo 1 ) CON, N-~>' 
;><f-;L'*;UATS H (7 5mL) ^jgfc. 7>y(b-fei^'? 
i^337mg (2. 22mmo 1 ) . (S)-4-'<.y 
i^'yl^rt =^ 3 >'':t=5f V 7 2 2 - t}" y 
25. 4g(0. 122moK )£^Ml£9 S%e e ) 
SrHK^Jp^. r/L-r/y^iTFl 4 0' C f 9 S-Wiff-t 

^ ^' n V h -7 7 -{zX 0 »S L r fSSiO ( R ) - 9 
- { 3 -<>->';lvt-^-> - 2 - 1 Hn^r j^rntVU) r 
f->'3 0. 6g (IR*9 2%\ 3fe¥«S9 8%e e) 

[0020] SMLS 

( S ) - 9 - ( 2 -h Ha^S^- 3 - h iJf-;l-Ji-^>'r 

Tr-yi 5. Og(0. Ill mo 1) CON, n-'J 
;^f-;U*;PAr5 K (75mL)fMt, 7-7fk*^'> 
i.337mg (2. 22 mm o 1 ) . ( R ) 4 - h 'J 
f7L':t^>';<-f;l-~l , 3-i^:t=^ y7y-2 2-^y 
44. Og(0. 122moU m'¥Lm9 8%e e ) 
iWFMx^. TJl-dymtCf 1 4 0 ° CT 1 OB#raiif¥ 

yM.^'\j-?h^'yy -i-lzi. 0»gLTg|i(7J (S) - 
9 ( 2 - t K o --V i-^ 3 - h y >'7°n hVl- ) ■ 

TT:zy4 5. 1 g (J|y*9 0%, ^t^affi9 8%e 
e ) i:nfz. 

[0021] mmme 

(R) -1- (2 -t KDdfi/rntVl^) i^b^-ycoS? 

v-hi^yi5. Og(0. 135mol)c7)N, N-i^ 
^ f-;l^*;l'Ar 5 K ( 7 5 m L ) , 7 -/ffc-fe 

A4 10mg(2. TOmmol), (R)-7"OhV 
y;&-*;-.t- M5. 2g(0. 149mol, if^m. 
K 9 9 % e e ) Sr )lii?:JD;t , T/k^yrv^tT 1 4 0 ° C = 
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T9mrmw-r&. ^Mimj±TmLtzM. mm^ 

a<^ (R) -1- (2-tHn^yTohVW) i/bi^y 

19. 2 g (1R$84%. ^^m99%ee) ^% 
fz. 

[0022] mmmi 

(R) -4-'<,yy';l.-rS7-2-^-h-] - (2~ b 



2~i>\z FnblJ 
$i.^>'20. 0g(99. 4mmol)i7)N, N-i>';=< 
^;Wv;lAT5 K ( 1 OOniL) Wmz. 7 -At^y^ 
i>.302mg(l. 99mmol), (R) -7°nblx 

1. 2g (0. 10 9mo 1. 
ffi9 9%ee) &)i»;t. T/H/y^BiET 1 4 0 ° C 

T'l op#raaff-t.s, sjs?g^MffiT«ffiL/if*. mm 

^ ij ;^ 5 A n V h 7 -fc J; D »M LT 
®S<?) (R) -4-<y>'';l^7S7-2-^rh-i- 
(2-hKDdf>'rnh°;l/) -1, 2->''hHDfU5 
J^'y2 4. 5g (JtZ*9 5%. 7tm«9 9%ee) * 
Wz. 

[0023] mmms 

( R ) - 4 -X t---iry- 2 - h - 1 - ( 2 - b Kpdf 

i^rvu b°;L' ) - 1 , 2 - y b H D b 'J 5 yysoiig- 
4-xhJfy-2 -^f- 1 , 2-ybHnt°usy'y 
2 0. 0 g ( 0 . 1 4 3 111 o 1 ) ON , N - i^:Ai-)V't- 
)VATi F ( 1 0 OmL ) 7 ■yft-b>"7/.4 3 

4mg (2. 85mmo 1 ) , ( R ) -7°otyyj^- ' 
-■Jf^^-h 16. Og(0. 157mol, 3K^tt^9 9 
%ee) &Jii<J:JPi.. T;L-3^y^}^T14 0° CTIO 

^raairrso Km.t:wsrmLfz^k. mmi^^) 

(R) -4-x!-^y-"2-i^h-l- (2-bKn^ 

y 7"n e;i' ) - 1 , 2 - y b K o b 1; 5 y'y 2 5 . 7 g 

( JIX* 9 1 %. Tt¥l«JS 9 9 % e e ) mtz , 
[0024] SM19 

(R) -1- (3 '<.yy;u;t--iry-2 hHD^yr 

obvi.) yhyy£7)gjt 

yhyyi5. og(o. i35moi)(7)N, N-y 

^■f-;l.*;PATS K ( 7 5mL) Wjt. 7 ■y-fb-tey^ 
A4 1 Omg ( 2. 7 Ommo 1 ) , (S) -4-^y 

yvi^:t^-y;<f-;w- 1 , 3 - y'^^v ^y- 2->j-y 3 

0. 9g(0. 149 mol. *mS9 8%ee) *■ 

JiJ^:lini_, T;i^3-yM?iT 1 4 0 ° CT-9B#ltli»-t 

A:7nvb^'77^-tJ:'';»SLTMM« (R) -1 
- ( 3 -^yy>:t^y- 2 b KD^y7"ab7l') y 
hyy30. 9g ((R$83%. 3fc!^J$iS9 8%ee) 

[0025] mmmi o 



(6) 

9 

(S) -1- (2~t.¥u^=y~3-hVi-)Uyt^i^y' 

PhVl-) iyhi^ycoSm 

=^hi-yi5. Og(0. 135mol)«N, N-;;' 
;^f^/k*;l/ArS F ( 7 5mL) 7>y{t-fei-^ 
1 Omg (2. 70mmo 1 ) , (R) -4- 

3. 5g(0. 1 4 9mo 1. 31i!¥ii&K9 8%e e ) Ir 

ry^-r/y^s^T 14 0' CT' 1 1 mimm- 

- { 2 - 1 H i^ - 3 - N y -f-^l-rt^^ i^TD f ;P ) >- 
hi/y4 7. 3g (JR^8 2%, 3t^?|$S9 8%e e) 

[00 26] SttMLL 

(s) -4-^yyMA'7sy-2-:y h~ 1 - (2- 
t H p 3 - f 'J f-;P:t ^ i^r n b°y|x ) - 1 , 2 - 

4-'<^>'VM;u-rsy-2-^b-i , 2->''tb'nh° 



#112 00 1-2 1 3867 
1 0 

U Si»2 5 . 0 g { 0. 1 1 6mo 1 ) CON, N-j>' 
j'^f'/l/r^/PAT^ K ( 1 2 5mL) j^^St. y^^t-^i^ 
""/ASSSmg (2. 32mmo!), (R)-4"h 

46. lg(0. 12 8mol, 3K^i^*$iS9 8%ee) 

mdzmt . Tiuzfy%mT 1 4 0 ° c-e 1 ommm!^ 

7A^nvh^77.<-fcJ:'?»i^LTgM« (S) - 
4-^yY-^)UTS.y-2—trh-\- (2-tFn^ 
v'-3-hyf-/L':t#i^rnbVP) -1, 2-i^'hFn 
h'U^'Jy 57. 4g (JR*9 3%. 3e^tti»9 8%e 

e) mtz, 

[0027] 

@;t;i:^<. @SUt-ri>9- (2-t FP--^fi^r;^ 
^yk) TUyf^fr (4) iJiU'l- (2-hFn=^ri' 
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